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ABSTRACT 
Thi s study was i n iti ated to col l ect i nformati on on several as pects 
of skunk ecol ogy and natural hi story i n  a campgrou nd s ituation .  The 
areas of skunk ecol ogy and behavi or cons i dered were popu l ation density ,  
denni ng behavi or, den s ite avai l ab i l i ty, acti vi ty behavi or ,  and 
foraging beha v i or i n  the Cades Cove campground, GSMNP. Data col -
l ecti on for the study began i n  June 1 979 and ended i n  August 1980. 
The skunk popu lati on with i n  the 1 56 ha study area , whi ch 
. incl uded the campground and pi cn i c  area , was esti mated by mark­
recapture at 31 ± 4 skunks ; i n  l ate Jul y and earl y August the skunk 
popul ation temporari l y  i ncreased as the juven i l es became i ndependent 
and were caught more frequentl y .  The esti mated res i dent popu l at i on 
in the study area was hi gher than reported popul ation estimates from 
agr i cul tural and natural areas. The campground and p i cn ic  area appear 
to i nfluence the s ize of the skunk popul ation  by i ncrea sing the 
avai l abi l ity of food and den s ites. 
Thi rty-three natural dens were l ocated duri ng the course of 
thi s  study.  These dens fel l i nto 2 groups correspond i ng to the 
seasons , summer and fal l .  Summer dens tended to be above ground 
be l ocated on wel l -drai ned shal l ow soi l s  with steep s l opes . Fal l dens 
tended to be bel ow ground and be l ocated on moderatel y  to wel l dra i ned 
soi l s  with gentl e sl opes . Summer dens al so had wi der entrances than 
fal l dens.  Skun ks swi tched from summer dens to fal l  dens by October 
i n  response to several factors : temperature , decreased food 
i i i  
availability, physiological changes and possibly light in�ensity 
(Alesiuk and Stewart, 1962) . 
iv 
The drainage culverts in the campground were used as den sites 
by skunks from July through October. Of the 31 culverts in the camp­
ground, 20 were used as dens in 1979 and 25 were used as dens in 1980 . 
Of the 11 culverts not used as dens in 1979, 9 were filled with water 
or debris and 2 were occupied by raccoons, while the 6 culverts not 
used as dens in 1980 were filled with debris . 
Culvert dens and natural dens were not used exclusively by 1 
.skunk, but were used sequentially by several skunks . Five of the 
natural dens and all of the culvert dens were used sequentially by 
skunks during the study . 
The daily activity patterns of striped skunks using the camp­
ground· changed with season. In April and May, few skunks were observed 
in the campground. The number of skunks in the campground during the 
night increased in July and August in response to the increased avail­
ability of food and to the increased number of juveniles mature enough 
to accompany the females during foraging. During July and August, 
activity was bimodal with peaks at 2300 hrs. and 0130 hrs. The skunks· 
observed foraging before 2400 hrs . tended to tolerate people, while 
skunks observed foraging at 0130 hrs. tended to be cautious, avoiding 
people . By October, the number of skunks observed in the campground 
at night had decreased with activity being distributed throughout the 
night. 
Several factors influencing seasonal activity,were measured: 
cloud cover, temperature, precipitation , date , and time. Of these 
variables temperature accounted for the most variance in activity 
levels of skunks in different months. Other variables that were not 
measured, such as light intensity and the number of campers in the 
campground, may explain more of the variance . 
v 
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CHAPTER I 
INTRODUCTION 
Stri ped s kun ks {Mephit is  mephi ti s) are d i stri buted throughout 
the Uni ted States , southern Canada , and northe rn Mex i co (Hal l ,  1 981 ) 
i n  a variety of ha bitats ; no s i ngle  wel l -defi ned l and type has been 
cl early establ i s hed as the i r  preferred habi tat {Benn i tt and Nagel , 
1 937) . Schwartz and Schwartz {1 959 )  bel ieved that skun ks preferred 
areas that i ncl uded a mi xtu re of woods , brush , and open woods broken 
'by wooded ravi nes and rock outcrops whi l e  Mohr {1 943) descri bed 
preferred s kunk habi tat as an area of rock outcrops and wooded ravi nes 
c l ose to water.  Dean {1 965) found that s kunks reached thei r hi ghest 
dens i ties i n  areas where there was a mi xture of pastu res, orchards, 
woods , and a source of trash or a garbage dump and concl uded that such 
areas represented the opti mum skunk hab i tat. 
The abi l i ty of skunks to exp l o i t  man-made structu res and garbage 
refl ects the i r  opportuni sti c feedi ng and denn i ng habi ts . Previ ous 
studies have shown that stri ped s kunks use a variety of structures as 
den s i tes {Verts, 1 967 ; Houseknecht, 1 969; Houseknecht and Tester, 
1 978) . All en {1 939) found that skunks usual ly  denned i n  a burrow dug 
by themsel ves or by another animal , such as woodchucks {Marmota monax) , 
badgers {Taxidea taxus), red foxes {Vul pues vu l pes) or gray foxes 
{Urocyon c i nereoargenteus) ; but someti mes used stump p i l es and 
bui l d i ngs . · Sto�m {1 972) and Houseknecht {1 969) showed that skun ks 
swi tched den types i n  response to changes i n  season us i ng bel ow ground 
1 
dens such as burrows, root cavities, logs, j unk piles, and buildings 
during the winter and above ground dens such as leaf piles, stumps, 
hollow logs, hay fields,·and brush piles during the summer. 
2 
The majority of the studies done on foraging and feeding 
behavior have been in natural or agricultural areas where the diet of 
skunks, in order of descending importance, consisted of insects, 
fruits, small mammals, grains, birds, reptiles, and amphibians (Kelker, 
1937 ; Hamilton, 1936). Dean (1965) showed that skunks supplement 
their diet with garbage and discarded food, particularly in the winter 
. when other food items are scarce . Hamilton (1936) found that skunks 
moved into rural towns in the fall as the availability of food in the 
farm areas decreased and used the garbage in the towns as a food 
source . 
· Skunks can also be a problem in recreational areas, such as 
campground and picnic areas where high densities of both people and 
skunks increase the level of contact between the 2 groups and the 
probability of� person being bitten or sprayed . The bite of the 
skunk is a potential source of local infection, tetanus, rabies, and 
leptospirosis (Verts, 1967), while the spray is an inconvenience and 
may cause some individuals to become ill (Curtis, 1978) . The majority 
of skunk-people interactions occur between May and August when levels 
of human outdoor activity and skunk activity are high (Hattwick, 
et al. 1972). 
The skunk population in Cades Cove campground, Great Smoky 
Mountains National Park, has increased in recent years, becoming a 
nuisance and a potential health hazard (Kent Higgins, Personal Commu­
nications) . Unfortunately, little information is available on the 
3 
behavior and ecology of campground skunks. Earlier studies concen­
trated on agricultural areas (Verts, 1967; Storm, 1972), natural areas 
(Allen, 1939; Houseknecht, 1969; Bailey, 1971; Sunquist, 1974) or on 
captive populations (Alesiuk and Stewart, 1962) . These studies provide 
background information on ecology and behavior of striped skunks but 
are not adequate for developing an efficient management program for 
campground skunks. Since skunks are opportunistic animals, their 
behavior probably changes in response to conditions found in campgrounds 
and picnic areas. This study was undertaken to collect information on 
· several aspects of skunk ecology and natural history in a campground 
situation and compare the results with information from other studies 
done in agricultural or natural areas. The areas of skunk ecology con­
sidered were: population density, denning behavior, den site selection, 
foragfng behavior and activity behavior . 
CHAPTER II 
DESCRIPTION OF THE STUDY AREA 
Location 
Cades Cove is located in Blount County, Tennessee in the north­
western section of the Great Smoky Mountain National Park (GSMNP). It 
is bounded on the east by Bote Mountain, on the north by a series of 
mountains which separate it from Tuckaleechee Cove, and on the west by 
Hannah Mountains (Figure 1). Due to -the flatness and fertility of the 
·land , this area contained a prosperous mountain community during the 
1880's. Today Cades Code is an historical site under the jurisdiction 
of the National Park Service and receives over a million visitors a 
year. To accommodate these visitors a campground and picnic area were 
· ouilt at the eastern end of Cades Cove . 
The present study was confined to a 156 . 4  ha area encompassing 
the campground and picnic area. The campground and picnic area 
covered 42.2 ha and pasture and second growth mixed pine and cove 
hardwood forest covered the remaining 114. 2 ha. The campground con­
tains 171 campsites among 3 sections: B section with 85 sites, C 
section with 76 sites and a group section with 4 sites for 10 people 
or more. B and C sections are open to tent and recreational vehicle 
camping. Camping in the group section is restricted to organized 
youth groups of 7 or more people. The picnic area contains 92 tables 
and grill�. 
4 
5 
Figure 1 .  Study area and grid system for Cades Cove campgrou nd areas, 
GSMNP. . 
6 
Topography and Soi l s  
The topography of the study area consi sts of rol l i ng hi l l s  wh ich  
grades i nto mounta i ns .  The e levation ranges from 570 m in  the camp­
ground to 672 m al ong the edge of the study area. The study area i s  
drai ned by Abrams Creek, Anthony Creek, Cooper Branch, Sti l l house 
Branch, and the i r  tri butari es . Du ri ng July and August i t  i s  not 
uncommon for parts of these streams to become dry, parti cu l arly 
Sti l l house Branch . 
Soi l s  can be p l aced i n  ei ther the Al l en-Hayter Assoc i ati on or 
the Ramsey Assoc i ati on. The Al l en-Hayter Associ ati on, whi ch covers 
62% of the area, cons i sts of al l uv ium and col l uvium chiefly from 
quartzi te and s l ate washed i n  from the Ramsey Assoc iati on . The Al l en­
Hayter soi l s  are moderately aci di c  to strongly aci d i c .  It  i s  i n  
general wel l  drai ned (El der, 1 956) . 
The Ramsey Assoc iati on covers 38% of the study area . It i s  
characteri zed by steep s l opes wi th thi n soi l s  and numerous s l ate out­
croppi ngs .  The parent materi al i s  a mi xture of  sandstone, quartz i te ,  
and sl ate . The-soi l  i s  strongly ac i d i c  and excessi vely drai ned 
(El der, 1 956) . 
Cl imate 
Cl i matol og i cal  data for Cades Cove are l i mi ted ; i n  order to 
characteri ze the gene ral cl i mate of the Cove the cl i matol ogi cal data 
for the who l e  Park must be cons i dered . The Great Smoky Mountai ns has 
a humi d-temperate c l i mate wi th moderate wi nters and hot humi d summers 
( El der, 1 956) . Prec i p i tati on and temperature i n  the Park v·ary greatly 
,wi th el evati on. Annual preci p i tati on in Cades Cove averages 1 40 em , 
while at the higher elevations precipitation may average over 220 em. 
This precipitation is distributed throughout the year, but July is 
typically the wettest month (Table 1) . 
Data on the daily temperature in the Cove are based on the 
temperature in Gatlinburg for 1979 and on the temperature in the Cove 
for 1980 (Table 1). The weather during the 2 years of this study 
differed from the above general description . In 1979, the summer was 
usually wet and cool with 12.3 em of rain falling in July, 6 . 7  em 
above the July average for this area (TVA weather data 1980). In 
.1980, the summer and fall were extremely dry and hot. Only 3. 1 em of 
rain fell in July and the temperature repeatedly went above 37 . 7°C .  
The rainfall was about 3 . 0  em below normal for July in 1980. 
Vegetation 
7 
Vegetati on within the study area can be divided into 3 classes: 
pasture, vegetation within the campground , and second growth mixed 
deciduous and pine stands . Pasture covered approximately 6% of the 
study area and consisted of a variety of grasses: fescue (Festuca sp. ), 
·orchard-grass (Dactyl is sp. ) ,  timothy (Phleum sp. ), and red and ladino 
clover (Tri foli um sp.) (Taylor, 1979). The vegetati on in the campground 
covers 27% of the study area . This vegetation consists of a herb 
layer of willowgrass (Microstegium sp . ), and poison ivy (Rhus radicans), 
a shrub layer of huckleberry (Gaylussacia sp. ), dogwood (Cornus florida), 
and hemlock (Tsuga canadensi s) ; an open canopy layer dominated by pines 
(Pinus sp. ) ,  tulip poplar (Liriodendron tulipifera), red maple (Acer 
rubrum) , sweet gum (Liguidambar styraciflua) , and a variety of oaks 
.(Quercus sp. ). Second growth mixed deciduous forest covers approximately 
TABLE 1 .  Cl i mati c Data for Cades Cove , GSMNP , for 1 979  and 1 980. 
Month Year 
June 1 979 
July 1 979 
August 1 979 
September 1 979 
October 1 979 
Apri l 1 980 
May 1 980 
June 1 980 
July 1 980 
August 1 980 
6 . 4  7 . 2  
8 . 5  1 2. 3  
4 . 7  6 . 6  
6 . 7  3 . 0 
2. 2 2. 5 
4 . 9 4 . 1 
2. 9 2. 4 
2. 6 2 .8  
4 . 3  2. 6 
4 . 7  1 . 7 
5 . 0  
3 . 0  
3 . 5 
5 . 6  
2. 2 
1 . 8 
3 . 9  
1 . 6 
*Preci p i tati on data provi ded courtesy of Tennessee Val l ey Authori ty .  
---------- 1 2. 7-25 
--- - ------ 1 5 . 4-27 . 9  
1 8 . 7-25 . 8  1 6 . 3-28 . 7  
------- - -- 1 3 . 9-24 . 6  
---------- 6 . 4-1 9 . 2  
6 .  2-20. 1 6 . 3-20 . 9 
1 1 . 4-24 . 2  9 . 7-24 . 3  
1 5 . 0-27 . 2  1 3 . 7-28 . 5  
1 8 . 9-32. 2 1 7 . 6-31 . 4  
1 6 . 9-29 . 8  1 7 . 0-31 . 0  
**Temperature data provi ded courtesy of the Nati onal Park Serv i ce .  Val ues are mean monthly  
mi nimum fol l owed by mean monthly maximum . 
(X) 
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67%.of the study area. In this area, pines can occur in almost pure 
even-aged stands with an understory of hemlock . Rhododendron 
(Rhododendron sp.) can be found in almost pure dense thickets along 
Cooper Branch and Anthony Creek . The canopy of the upland forests is 
dominated by oaks {Quercus sp. ), maples (Acer sp.), pines (Pinus sp.), 
. -
and hemlock (Tsuga canadensis), while the understory trees are hickory 
(Carya sp. ), dogwood, hemlock, rhododendron, pine, and maple . The 
shrub understory ranged from absent to dense thickets of rhododendron 
or huckleberry . 
Fauna 
The Great Smoky Mountain National Park is part of the range of 
approximately 59 species of mammals, many of which occur in Cades 
Cove. Eastern cottontail (Sylvilagus florfdanus), white-tailed deer 
(Odocoileus virginianus), woodchucks (Marmota monax), eastern chipmunks 
(Tamias striatus), eastern gray squirrels (Sciurus carolinensis), gray 
foxes (Urocyon cinereoargenteus), black bears (Ursus americanus), 
raccoons (Prycyon lotor), and striped skunks (Mephitis mephitis) are a 
few of the more commonly observed mammals around the campground (Linzey 
and Linzey, 1971). In addition to the mammals there are over 200 
species of birds, 21 species of snakes, 8 species of lizards, 6 species 
of turtles, 12 species of frogs and more than 21 species of salamanders 
occurring in the park (Huheey and Stupka, 1967). 
CHAPTER I I I  
MATERIALS AND ME THODS 
Capture and Handl i ng Techni ques 
. Data col l ection . The study area was d iv ided i nto 25 , 250m2 gri ds 
to di stri bute trappi ng effort evenly  over the study area (Fi gure 1 ,  
page 5 ) .  I n  1 979, the trapl i ne cons i s ted of 9 traps di stri buted 
evenl y over 3 randoml y chosen grids. The tra pl i ne wa s moved to 
new gri ds every 8 days . In  1 980, the trapl i ne wa s i ncreased to 1 2  
traps  evenl y  d i s tri buted among 4 randomly chosen gri ds and were moved 
every 5 days . The number of trapni ghts per trap peri od was changed 
i n  1 980 to reduce di sturbance by bears and the recapture of trap-
prone s kun ks . Traps were not set i n  the campground or the p i cn i c  area 
between June and mi d-October due to campers i nterferring wi th the traps. 
Skunks were captured i n  wire l i ve traps (20cm X 20cm X SOcm , 
Tomahawk Li ve Trap Co . ,  Tomahawk , WI ) bai ted wi th sardi nes. Captured 
an i mal s were anesthetized usi ng 4-8 mg/kg of Ketami ne HCl ( Personal 
Communicati on , Dr . S .  Kennedy ) ( Bristol -Myers Lab, Syracuse , NY ) 
admi n i stered i n tramuscul arl y  using  a 1 cc tubercul i n  syringe wi th a 
5/8 i n, 23 ga need l e .  Skun ks were tagged (Nati onal  Band and Tag Co. , 
s tyl e 1005 , s ize No. 1 ) ,  sexed, wei ghed , and morpholog ical pa rameters 
measured . Reproducti ve status of ma l es were determi ned by the s i ze of 
the gen i ta l s. Reproducti ve status of femal es were determi ned by 
exami n i ng the teats and abdomi nal region for swel l i ng. The tags used 
i n  1 979 were backed wi th col or vi nyl of various shapes to faci l i tate 
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i denti fi cati on of an an i mal at n i ght. The col ors used were red , ye l l ow ,  
whi te ,  bl ue , and green w ith shapes  that i ncl uded ci rc le s , tri angl es , 
squares , and hearts. The tags u sed i n  1 980 were backed wi th yel l ow or 
orange refl ecti ng tape. Ear tags were attached to the ri ght ear of 
femal es and to the l eft ear of ma l es .  
Ages of the stri ped skunks were estimated by we i ght and denti ­
tion . Wei ght i s  most useful i n  separati ng adu l ts from j uven i l es 
duri ng the spri ng and summer , but becomes l es s  effe cti ve i n  the fa l l 
as the young approach the i r  adu l t  s i ze and we i ght (Al l en ,  1 939) • 
. Denti ti on i s  useful i n  agi ng an i mal s younger than 3 months; after 
approx imately  55 days the l ast tooth erupts and agi ng by denti ti on i s  
no l onger pos si bl e  ( Verts , 1 967) . Thus , by September i t  i s  di ffi cu l t 
to separate adu l ts from juven i l e s .  
·Trap success for each month o f  the 1 979 and the 1 980 fiel d 
season was ca l cu l ated by di vi d i ng the number of skunks per month by the 
number of trapn i ghts duri ng that month . 
Among skunks the amount of whi te i n  the pel age vari es dependi ng 
on the l ength and wi dth of the dorsal stri pes . Each skun k pel age was 
p l aced i n  1 of 4 grades , created by the fur trade and based on the 
amount of whi te and coat pattern of the i nd i vidual : bl ack star , short 
stri pe , l ong stri pe , and broad str ipe ( Fi gure 2) ( Bachrach , 1930) .. 
Stati sti cal analys i s  of morphol ogi cal data. The means and 
ranges were cal cul ated on the· morphol og i cal  data for each month of 1 979  
and 1 980. An anal ys i s  of vari ance was performed on  these data to 
determi ne i f  there were di fferences i n  morphol ogi ca l  characteri sti cs 
wi th in  age or sex by month and between age or sex by month . The ANOVA 
BLACK (STAR) 
SHORT STRIPE 
LONG STRIPE 
BROAO STRIPE 
Fi gure 2. A classifi cat ion of color patterns of stri ped skunks. 
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and the simple statistics were done by comput�r using SAS (Helwig and 
Council, 1979). Chi-square tests were used to determine if the sex 
ratio of adult males and adult females and juvenile males and females 
differed significantly from the expected 1:1 ratio. 
Population Dynamics 
Popan-2, a data maintenance and analysis system for mark-
recapture data was used to estimate the size of the skunk population 
in the study area. The analysis in Popan-2 is based on the equations 
developed by Jolly and Seber (Arnason and Baniuk, 1969). This method 
yields the most information for the fewest assumptions. The basic 
13 
assumptions are: captures are random with respect to marked and 
unmarked animals, all previously marked animals can be recognized, and 
the population is open. 
The Popan-2 program allows capture data to be pooled over 
intervals of time to increase precision of the estimate. It was 
necessary to pool the capture data from this study because of the low 
and variable number of captures. When pooling an additional assumption 
must be met: the population must remain roughly constant within a 
pooling interval, but may change across intervals (Arnason and Baniuk, 
1969). In order to meet this assumption the data were pooled over 4 
night intervals. 
Seasonal and Daily Activity Patterns 
Strip counts. The strip count technique was used in this study 
• 
to determine activity patterns and the size of the skunk population in 
the campground during the night; it is based on the strip count method 
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descri bed by Tanner ( 1 978 ) .  A total of 4 stri p coun ts were performed 
duri ng the 1 980 fi e l d  peri od: 31  May-1 June, 1 2-1 3 Jul y ,  1 6-1 7 August , 
and 1 1 - 1 2  October. Each stri p count began an hour and a hal f before 
sunset and conti nued for 1 2  hours after sunset .  Sunset was used to 
·s tandardize the t ime. The transects were wal ked every 1.5 hours by an 
observer ( Fi gure 3 ). A mi n i mum of 6 observers were used to wal k  pre­
determi ned transects and record al l s kun ks and the i r  l ocati on wi thi n · 
the assi gned transect. The s treets i n  the campground were the cen ter 
l i ne for the transects.  The transects were 35 m wi de based on the 
. maximum di s tance an observer cou l d  si ght a s kunk  wi th a hand-carri ed , 
battery powered fl ashl i ght. Each obse rver was posi ti oned at the head 
of the assi gned transect and began the wal k after recei v i ng a si gna l 
by fl ashl i ght to begi n  the wal k ;  thi s i nsured that the observers began 
the wal k s imul taneously.  
Due to the desi gn of the campground and the l i mi ted number of 
observers , each stri p count  wa l k  wa s conducted in  2 parts wi thin the 
campground : 8 �ecti on and the group campi ng secti on and then C 
secti on. Based on fi el d observati ons , i t  was pos sibl e to sampl e  the 2 
secti ons sequenti al l y  wi thout bi as because of the presence of wooded 
areas between the 8 and C secti ons and the fact that the rate at which 
an i nd iv idual skunk moves when foragi ng is s l owe r than the rate of an 
observer wal ki ng. The transects i n  8 secti on and the group camp i ng 
secti on and i n C secti on were measured and tota l ed 1 .75 km and 1 km , 
respecti vely.  
Stati st ical analys i s .  Data col l ected duri ng the 4 stri p counts 
were used to determ i ne the s i ze of the skun k populati on i n  the .campground 
Fi gure 3 .  
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Ma p of  the roads and camps ites i n  the Cades Cove campgrou nd , 
GSMN P .  ( Copy of  map handed out a t  campground stati on . ) 
during the night and the_dail y activity patterns of the skunks. The 
following equation was used to estimate the number of skunks in the 
campground for each walk: 
2 n 
112L � ( number of type i/skunks counted )= 
� .N per hectare 
i =1 °1 i =1 
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(Tanner, 1978). The symbols L and D represent the total length of the 
transects and the width of the transects , respectively. 
A two-way mixed analysis of variance without replication was run 
to determine if the daily activity patterns of the campground skunks 
·varied significantl y with time or season. A Student-Newmans-Kuels 
multiple range test was performed to determine which time periods were 
significantly different. In addition a stepwise multiple regression was 
performed to determine the relative importance of certain factors 
influencing the foraging activity of the skunks in the campground . 
Maximum temp�rature, minimum temperature , cloud cover , precipitation , 
time, and date were the independent variables used to determine the 
l inear relationship to the dependent variables , the number of skunks 
in the campground. The stepwise mul tiple regression was done on the 
computer using SAS {Helwig and Council, 1979). 
Home Range 
Night observations. In order to collect data on home range and 
behavior, night observations were conducted at least 3 times a week 
during the summer and on the weekends during the spring and fall. The 
night observations consisted of observing skunks in the campground for 
5 continuous hours during l of 3 time periods : 1700 hrs-2200 hrs , 
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2200 hrs-0300 hrs , and 0300 hrs-0800 hrs .  Behavior data we re col l ected 
by scan-sampl i ng to obta i n  an overv iew of the acti v i ty i n  the camp­
g round (Lehner , 1 979 ) .  Records were ma i ntai ned for each skunk  s ighted 
as  to where and when i t  was l ast observed . Thi s i nformati on wa s used 
to determi ne the degree and i ntens i ty of contact between skun ks, the 
factors i n fl uenci ng the be havi or of the skunks and the home range of 
the skunks . 
Home range estimati on . Home range was cal cul ated by the convex 
pol ygon method whi c h  i n vol ves drawi ng the smal l est convex pol ygon 
conta i n i ng al l the ca pture and observation  po i n ts . The home range for 
each skunk wi th 6 or more poi nts was cal cul ated by the surveyor•s 
formu l a  
(Ol l i ver and· G l endi nn ing , 1 91 9) where A i s  the home range area and X 
and Y are the coordi nates of ca pture or observati on poi nts on a map of 
the study area. 
Den n i ng 
Den characteri sti cs .  Dens were l ocated by observi ng skunks 
recently rel eased from traps or by observi ng free-roami ng skunks i n  
the campground. Si tes were confi rmed as dens by d i rect and i ndi rect 
evi dence. Di rect evi dence was col l ected by observi ng dens between 1 800 
hrs . and 2300 hrs . and between 0400 hrs . and 0700 hrs . These i nterval s  
correspond to the peri ods of time when skunks were normal ly l eavi ng or 
return i ng to dens .  Other signs  of use , such as fecal material , fresh  
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di rt at entrance (s ), paw pri nts, or sme l l  were cons i dered i nd i rect 
ev idence that a s i te was a den . Add i ti onal i nformati on on the l ocati on 
of dens was obta i ned from park rangers . 
Several measu rements were taken at dens : he i ght and wi dth of 
entrance (s ) ,  number of entrances,  and entrance aspect. In  addi ti on, 
. . 
dens were cl ass i fi ed by the i r  pos i ti on above or bel ow ground and by den 
type . There were 4 di fferent den types : 1 )  cav i ties at the base of 
dead trees, l ogs , or stumps, 2) cav i ti es at the base of l i v i ng trees, 
3 )  bu rrows, and 4 )  cav i ties  under rocks . Phys i cal data were recorded 
·for each den, whi ch i ncl uded d i stance to water, di stance to the camp­
ground, e levati on, so i l  type, s l ope aspect, the degree of s l ope and 
microtopography. 
In add iti on to natu ral dens skunks al so used manmade structures, 
s uch a� cul verts l ocated i n  the campground . The dens i n  the cul verts 
were found by check ing the drai nage cul verts every other week i n  1 979 
and once a wee k  i n  1 980. 
Den avai l abi l i ty. Du ring the 1 980 fiel d peri od, den parameters 
and surroundi ng phys i cal parameters were measured for each potenti a l  
den s i te to determi ne the ava i l abi l i ty o f  dens for stri ped skun ks 
in the study area . The potenti al  dens were l ocated by searching a 
40 m2 p l ot around 54 randomly chosen poi nts . These p l ots covered 5 . 5% 
of the total study area . The den parameters and surroundi n g  phys i cal  
parameters measured were the same as the data col l ected on the con­
fi rmed dens .  
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Stati sti cal analys i s .  A factor ana lys i s u s i ng  den and phys i ca l  . 
parameters was pe rformed to i denti fy those vari abl es whi ch account for 
the greatest amount of vari ance among the den s .  A di scrimi nant 
analys i s  was performed on the den and physi cal paramete rs for confi rmed 
dens and potenti al dens to l ook for di fferences between the 2 types .  
A second d i scri mi nant analys i s  and a canon i cal  corre l ation analysi s  
were performed u s i ng the den parameters and physi ca l  parameters of the 
confi rmed dens to determine i f  summer and fal l den s  consti tute 2 sepa­
rate groups . The factor analys i s  and the canon i ca l  corre l ati on analy-
. s i s  were done on the compute r  u s i ng SAS (SAS User's Gu i de, 1 97 9 ) . The 
d i scri mi nant analys i s  was done by computer usi ng BMDP (Di xon and Brown , 
(1 97 5 ) .  
CHAPTER IV 
RESULTS AND DISCUSSION 
Trap Data 
Trap success. Out of 1381 trapnights, a total of 180 skunks 
were trapped during the study: 37 adult males, 65 adult females, 45 
juvenile males, 25 juvenile females, and 4 females and 4 males of 
unknown age (Tables 2 and 3}. Of these 180 skunks, 69 were captured 
in 1979 only , 25 were recaptured in 1980 from 1979, 16 were captured 
only once in 1980, and 45 were recaptured from 1980 only . The low 
number of 1979 skunks recaptured in 1980 suggests a rapid turnover 
rate in the skunk population from year to year. Verts (1967} also 
observed a high turnover rate for the skunk population in Illinois. 
Trap success was highest in August of 1979 and July of 1980, corres­
ponding to the time of year when the juveniles were becoming indepen­
dent and available for capture (Tables 4 and 5) . 
Sex ratio. Adult females were captured more frequently than 
adult males during the 1979 and 1980 field periods. The sex ratio of 
adult males to adult females was 1: 1 .3  in 1979 and 1: 2.5 in 1980 
(Table 6}.  The 1979 sex ratio for adult skunks was not significantly 
different from the expected 1: 1 ratio (X2 = . 93, df = 1}, but in 1980 
there were significantly more adult females captured than adult males 
(X2 = 9 . 0, df = 1} (P<. 005}.  Previous studies by Verts (1967), Bailey 
(1971}, Hamilton (1937}, and Bennitt and Nagel (1937} have reported 
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TABLE 2 .  Number of Stri ped Skunks Captured by Month i n  the Cades Cove Campground Ar�a. GSMNP , 1 979. 
Mal es Femal es 
Month Adults Juveniles Dnknowns Jt<Iu1ts Juveniles Unknowns Total 
June 1 - - 2 - - 3 
July 3 5 - 9 2 - 1 9  
August 9 1 5  4 1 4  1 0  4 56 
September 3 - - - - - 3 
October 4 1 - 4 - - 9 
November 1 - - 1 - - 2 
December 2 - - - - - 2 
Total 2 3  21 4 30 1 2  4 94 
N 
..... 
TABLE 3 .  Number of Stri ped Skun ks Captured by Month i n  the Cades Cove Campground Area GSMNP , 1 980. 
Males r Females 
Month Aau1ts Juvenlies jl\du1 ts . Juveniles Total 
January 1 - - 1 2 
Apri l 3 - 6 - 9 
May 3 - 6 - 9 
June 2 - 2 - 4 
July 1 1 4  1 9  8 42 
August 4 1 0  2 4 20 
Total 1 4  24 35 1 3  86 
N 
N 
TABLE 4 .  Trappi ng Success for Stri ped Skunks Captured i n  the Cades Cove Study Area; GSMNP , 1 979 .  
Trap Number of Trap success{%) Number of Number of Number of Trap success for 
Month n i ghts skun ks for skunks opossums raccoons turtl es a l l ani mal s  
June 8 3 37 . 5  1 - - 50. 0 
July 1 76 1 9  1 0. 8  3 - - 1 2 . 5  
August 225 56 24 . 9  - 3 1 26. 7 
September 1 51 3 2 . 0  1 - - 2 . 6  
October 81 9 1 1 . 1  4 4 - 21 . 0  
November 90 2 2 . 2  - - - 2 . 2  
December 60 2 3. 3 - - - 3. 3 
N 
w 
TABLE 5. Trapping Success for Striped Skunks Captured in the Cades Cove Campground Study Area. 
GSMNP. 1980. 
Trap Number of Trap success(S) Nwnber of Nu!OOer of Numb�r of Number of 
Month nigh�s skunks for skunks o�ossums raccoons turtles cats 
January 45 1 2.2 - - - -
Apr11 43 9 20.9 - - - 1 
May 64 9 14.1 - 2 - -
June 60 4 6.7 4 - - -
July 198 42 21.2 1 2 1 1 
August 180 20 11.1 3 1 1 -
Trap success(%) 
for a 1 1  anima 1 s 
2.2 
23.3 
17.2 
13.3 
23.2 
13.9 
N 
-'=" 
TABLE 6 .  Sex Rati os of Stri ped Skunks by Year Expressed as  Males  per Fema l es in  the Cades Cove 
Campground Study Area , GSMNP , 1 979-1 980 . 
Adults Juveniles 
Year Males Females Ratio Miles-----Females-�- -�- -Ratio 
1 979 23 30 1 . 0 : 1 . 3  1 4  35 1 : 2 . 5 
1 980 21 1 2  1 . 7 : 1 . 0  24 1 3  1 .9 : 1 . 0  
N 
U'1 
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adul t sex rati os favori ng ma l es rather than femal es . 
Among j u ven i l es the ratio  of females  to mal es was 1 : 1 . 75 i n  1 979 
and 1 : 1 . 85 i n  1 980. Nei ther sex rati os�.were s ign i fi cantly d ifferen t  
from the expected 1 : 1 ( 1 979 : x2=2. 4, df=l ; 1 980 : x2=3. 24 ,  df=l ) .  The 
above i s  i n  agreement wi th reported sex ratios for juven i l e  skunks i n  
other areas (Verts , 1 967) . 
The reasons for the di fferences between the sex ratios cal cul ated 
i n  thi s  study and those from other studi es and the devi ation from the 
theoreti cal 1 : 1 sex ratio  may be due to samp l i ng bias  caused by sexual  
·di fferences in  beha vi or ,  di fferenti al mortal i ty between the sexes , and 
unknown cau ses . The l ow number of adu l t  mal es captured duri ng thi s 
s tudy was p robably the resul t of not trappi ng extens i vely du ri ng  the 
breedi ng season , March-May . Accordi ng to .Verts ( 1 967) and Al len  {1 939) 
mal es tend to be caught more frequently duri ng the breedi ng season , but 
rarely duri �.g the spri ng  or summer.  
I t  was not pos s i bl e  to determi ne the causes of skunk mortal i ty 
due to the l i mi ted number of recorded deaths duri ng the study .  Of the 
1 0  recorded deaths , 2 adu l t mal es and 1 adu l t fema l e  were ki l l ed by 
cars , 2 juven i l e  mal es d i ed i n  traps , 1 skunk of un known sex was stoned 
by campers , 2 skun ks of unknown sex d ied of un known causes , and 2 
skunks of unknown sex were k i l l ed i n  dog attacks . These l i mi ted· 
mortal i ty data suggest that deaths due to man's i n vol vement appear to 
affect the sexes equal ly.  Other forms of  mortal i ty whi ch coul d not  be 
measured , such as predati on , di sease and parti cu l arly starvati on , may 
i nfl uence the sex ratio .  Verts ( 1 967) fel t  that starvati on duri ng  the 
wi nter was more common among femal es i n  I l l i noi s than among mal e s .  
_, " �  
External Morphology 
Measurements. All body measurements except front foot length 
and ear length were larger in male than in female striped skunks 
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(Table 7). Tail length, hind foot length, and body length were sig­
nificantly different between males and females {F test, P<0.05). Total 
length, front foot length, and ear length were not significantly dif­
ferent between males and females (F test, P>0.05) . . In general, males 
tended to have longer bodies and shorter tails than females. Similar 
differences between the sexes were reported by Verts {1967) and Bailey 
{1971 ). 
Total, tail, and hind foot measurements from skunks caught in 
Cades Cove were comparable to measurements of skunks in Michigan (Allen, 
1939) {Table 8). However, ear length could not be compared because Allen 
measured the ear length of his skunks from the crown rather than the 
notch. The mean total, body, and hind foot length of Cades Cove and 
Michigan skunks were significantly smaller than the measurements 
recorded by Verts {1967) for Illinois skunks (F test, P<0.05). 
Differences in external measurements of these 3 skunk popu­
lations can be explained by examining the characteristics and distri­
bution of subspecies of the striped skunk found in the Eastern United 
States (Figure 3) . The 4 subspecies of striped skunk are: the 
northern plains skunk (Mephitis mephitis hudsonica), the eastern skunk 
{Mephitis mephitis nigra), the Florida skunk {Mephitis mephitis 
elongata), and the Illinois skunk (Mephitis mephitis avia) (Hamilton, 
1943). The northern plains skunk is the largest of the Mephitis 
·group, ranging from the.northern peninsula of Michigan, through 
TABLE 7. External Measurements(cm) of Adult Male and Female Striped Skunks Captured in the Cades Cove 
Campground Study Area, GSMNP, 1979-1980. 
Sample 
Sex size 
Female 60 
Male 35 
Total .Body 
Mean 57. 8 35. 4 
Range 42.2-64. 1 27.0-42.5 
Mean 58.8 37.3 
Tail 
22. 5 
Hind 
foot 
6.0 
Front 
foot 
4. 1 
Ear 
1.6 
16-29.4 5.4-7.6 2. 2-5. 0 1.0-3.2 
21.5 6. 5 4. 3 1. 4 
Number of teats 
11 
10-14 
2 
Range 48.1-67. 0 28.7-45.4 14.0-26.6 6. 0-7.7 3.1-5.4 1.0-1. 9 2 
N . 
(X) 
TABLE 8 .  External Measurements of Stri ped Skunks from 2 Di fferent Popu l ati ons  Reported i n  the 
Li terature . 
Aa1e · 
Verts {1967} 
femal e Mal e 
Al l en {1939} 
Female 
Total l ength 63 . 1  60 . 2  58 . 1  56 . 2  
(54. 0-76 . 5) (52 . 0-67.0) (56.  0-61 . 0) (54 . 1 -59 . 3) 
Body l ength 40. 7 37 . 8  
(32 . 0-47 . 8) (30 . 2 -45 . 0) 
Tai l  l ength 22 . 3  22 . 5  22.4 22 . 8  
(1 7.5-30 . 5) ( 1 7 • 3-31 . 0 ) (1 9 . 5-25 . 0) (21 . 2-24 . 6) 
H i nd foot l ength 7 . 5  7 . 1  6. 7 6.3 
(6 . 6-8 . 5) (5.9-7 . 8) (6 . 0-7 . 0) (5 . 8-6 . 4) 
' 
Ear l ength 2 . 9  2 . 9 
(2.5-3 . 5) (2 . 5-3 . 3) 
N 
1.0 
30 
�mephitis nigra 
� mephitis elongata 
Ill mephitis avia 
hudsonica 
;;::::mountains 
Fi gure 4. The range of 4 subspeci es of stri ped skunk (Mephi ti s mephi t i s) 
i n  the E astern u.s. (Hami l ton. 1943) . 
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Wi sconsi n and i n to I l l i no i s where i t  i ntergrades wi th the eastern 
skunk and the I l l i no i s skun k .  The eastern skunk i s  sl i ghtly smal l er 
than the northern p l a i ns skunk and i s  di stri buted from Mai ne westward 
to the l ower peni nsul a of Mi chi gan and southward to cen tral A labama 
and M i s s i s s i p p i .  The I l l i noi s s kunk i s  the sma l l est of the Mephi t i s 
group and ranges throughout I l l i noi s .  The Fl orida subspec ies  i s  
sma l l er than the eastern skunk and ranges from southern V i rg i n i a  to 
southern Fl ori da and westward a l on g  the gul f  of Lou i s i ana ( Hal l ,  1 981 ; 
Hami l ton , 1 943) . 
There were no s i gn i fi cant di fferen�es between the external 
measurements of s tri ped skunks sampl ed i n  Mi chi gan and Cades Cove . 
However , skunks i n  I l l i noi s were s i gn i fi cantl y l arger than those i n  
Mi chi gan and Cades Cove . The subspecies studied by Al l en ( 1 939) i n  
. 
Michi gan was the ea stern skun k ;  thi s same subspecies of i nter-
grades i n  Eas t  Tennessee wi th the Fl orida skun k .  Based on the s i mi ­
l ari ty to skunks sampl ed i n  Mi chi gan , the characteri s ti cs of skunks 
from Cades Cove.tended more toward the eastern skunk than the 
Fl ori da skun k .  Accordi ng to Verts ( 1 967) the characteri st ics of 
skunks i n  I l l i noi s tend more toward the northern pl a i ns skunk than 
the other 2 subspecies  i n  I l l i no i s .  Si nce the northern p l a i n s  skunk 
i s  the l argest of the Meph i t i s  group , the di fferences between sk�n ks 
i n  I l l i no i s  and those i n  Michi gan and Cades Cove i s  not surpri s i ng .  
There were no s i gn ifi cant d i fferences between-external measu re­
ments of juveni l e  males and juveni l e  femal es (Tabl e 9) ; data from 
other studies  were not ava i l abl e for compari son. The·juvenil es , by 
. 
. 
l ate August or early September i n  Cades Cove , are approxi matel y the 
same s i ze as adu l t skunks and may be d i ffi cu l t to di sti _ngu i sh from 
TABLE 9 . . External Measurements (cm) of Juven i l e  Ma l e  and Female  Stri ped Skunks Captured i n  the Cades 
Cove Campground Study Area, GSMNP , 1 979-1 980 .  
Sampl e - H i nd Front 
Month Sex size Total Tail foot foot Ear 
mean 42 . 2  1 7 . 7  5 . 3  3 . 9  1 . 4 
Fema l e  1 0  
range 37 . 4-54 . 0  1 4 . 0-23 . 5  4 . 8-5 . 9  2 . 7-4 . 6  1 . 0-1 . 6  
Ju ly 
mean 43 . 2  1 7 . 8  5 . 6  3 . 7  1 . 6 
Mal e  1 9  
range 35 . 6-55 . 3  1 4 . 0-25 . 1  4 . 8-6 . 5  3 . 0-5 . 0  1 . 2-2 . 2  
mean 5 1 . 6  21 . 5  6 . 2 4 . 2  1 . 3 
Fema l e  1 2  
range 45 . 8-58 . 1  1 9 . 0-27 . 0  5 . 6-7 . 5  3 . 3-4 . 5  1 . 0- 1 . 8  
August 
mean 52 . 6  21 . 6  6. 2 4 . 4  1 . 2 
Mal e  24 
range 3 9 . 4-59 . 8  1 6 . 1 -2 5 . 4  5 . 1 -6 .  7 3 . 9-5 . 6  1 . 1 - 1 . 5  
w 
N 
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adults . Al l en { 1 939 )  found that ju ven i l es in  M i ch i gan were sti l l  
sl i ghtly smal l er than adul ts and cou l d  be di sti ngui shed from adu l ts 
unti l l ate October. Juveni l e  skunks in Cades Cove may attain adu l t  
s i ze more rapid ly  becau se o f  the greater abundance and qual i ty of food . 
Weig hts . The body weights of adul t mal e  and fema l e  skunks 
di ffered s i gni fi cantl y ( F  test, P<O.Ol ) ( Ta bl e  1 0 ) .  On  the average 
mal es were 0. 48 kg heavier than femal e s .  The di fference i n  weight 
between the sexes appears to be rel ated to the energy demands of repro­
ducti on and cari ng for the young {Verts, 1 967 ) .  The requ i rements of 
pregnancy and cari ng  for the young {l actati on and protection ) cause 
femal es to al l ocate a l arger share of the i r  resources to reproducti ve 
acti v i ty than to nonreproducti ve acti v i ty, resu l ting i n  a l ower body 
wei ght {Pianka, 1 978 ) .  Fema l es d id  not begi n  to gai n  we i ght un ti l 
l ate July or early Augu st, when the juveni l es become i ndependent . 
Mal es, however, began to gai n  we i ght as early as  May . Fema l es i n  
I l l i no i s  {Verts, 1 967 ) and Oh io  {Bai l ey, 1 971 ) exhi bi ted a s imi l ar 
tendency to gain wei ght after the juven i l es became i ndependent .  
The wei ghts of  stri ped skunks·captured around the Cades Cove 
campground were s i gn i ficantl y heavier  than the we i ghts of skunks i n  
Mi chi gan ; thi s di fference appears to be rel ated to the g reater ava i l a­
bi l i ty of food and to the l onger foragi ng season i n  Cades Cove. The 
Cades Cove campground provides a year-l ong food sou rce ;  s kunks do not 
expend l arge amounts of energy to obta i n  food . The food the skunks 
were observed obtai n i ng from the campers--popcorn, hotdogs, cookies, 
and peanuts --probabl y has a hi gher fat content than the i r  natural 
d iet {Hediger, 1964 ) of insects, spi ders, frui ts, smal l mammal s ,  and 
TABLE 1 0 . Average Monthly We ights ( kg )  of Adu l t  and Juven i l e  Str i ped Skunks Captured i n  the Cades 
Cove Campground Study Area , 1 979-1 980. 
Adul t  Juven i le Adul t 
Month 
Si!llple Sa111ple Simple Sample 
size Mean Ranse s i ze Mean Ranse s i ze Mean Rani! size 
Apri 1 3 1 .8 1 . 4-2 . 5  - - - 6 1 . 8 0. 9-2 . 5  
May 3 1 .  5 1 . 4-1 . 5  - - - 6 1 . 9  1 . 7-2 . 3  
June 3 2 .4  2 . 3-2 . 7  - - - 4 1 . 9 1 . 5-2 . 3  
Jul y 4 1 .  9 1 . 4-2 . 3  1 9  0 . 8  0 . 5- 1 . 4 28 1 . 7 1 . 1 -2 . 3  1 0  
' 
August 7 1 . 9 1 . 2-2 .  7 25 0.8 0. 5-1 . 5 1 6  1 .  5 0 . 9-2 . 7  1 6  
September 3 2 .5  1 .  9-3 . 2  
October 4 3 . 0  2 . 3-3 . 6  1 2 . 3  2 . 3  4 2 . 3  1 . 8-2 . 9  
November 1 2 .3  2 . 3  - - - 1 1 . 8 1 .8 
December 2 2 . 7  2 . 7  
January 1 2. 2  2 . 2  - - - - - - 1 
Juven i l e  
Mean Ranse 
0 . 5  0. 3-1 . 0  
0 . 8  o. 5-1 . 4  
1 . 4 1 . 4 
w 
� 
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carrion (Hamilton , 1936; Kelker , 1937) . This high caloric intake may 
account in part for the heavy body weight of the Ca des Cove campground 
skunks. Also the mild winters in Tennessee allow skunks in Cades Cove 
to remain active for a longer period in the fall than Michigan skunks 
·and to store more fat. Hamilton (1936) also recorded higher body 
weights for skunks with access to garbage than skunks from farm areas. 
He attributed the higher weight to the abundance of food (garbage) in 
towns. 
Juveniles captured in July were approximately 60 days old and 
. weighed an average of 0. 55 kg ( R=0. 3 to 1.44. kg) (Table 1 0 ) . There was 
no significant difference between the weights of males and female 
juvenile skunks at this time . By the end of August weights of juveniles 
had increased by 60% ; this is 30% less than the average weight of an 
adult at this time . Weights of juveniles approached adult weight by 
October. Data on weights of juveniles or other areas of the United 
. .  
States were not available. 
The weig�t of skunks in the fall appears to be important in its 
-
ability to survive the winter. By fall weights of males increased by 
50% and females by 11%. The increase is almost exclusively white 
adipose tissue which serves to supply the body with energy during the 
winter when food is scarce (Alesiuk and Stewart, 1962). little change 
in the dry fat-free body weight or weight to body water ratio was 
recorded between fall and winter (Mutch and Alesiuk , 1977 ) .  If an 
insufficient amount of fat is stored, starvation can occur during the 
winter. Starvation m�y be one cause of winter mortality among skunks , 
particularly j uveniles , who tend to enter carnivorean lethargy with 
slightly lower body weights . Starvation during the winter may be one 
reason for the h igh  j uven i l e  turnover rate i n  the skunk  popul ati on i n  
the Cades Cove campground that i s  evi denced by the l ow number of 
recaptures from one summer to the next .  
A con s i derabl e amount of  the body weight gai ned dur ing  the 
summer and fal l  i s  l ost dur i ng the winter (Tabl e 1 1 ) ;  thi s was an 
-
average of 33 . 5% for mal es and 1 0 . 0% for fema l e s .  These l osses a re 
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comparable  to l os ses reported i n  othe r areas .  Mich i gan s kunks l ost  
36 . 6% and 31 . 6% body we i ght (Al l en ,  1 939) , Mi nnesota s kunks l os t  1 3 . 8% 
and 3 7 . 0% body we i ght ( Houseknecht and Tester , 1 978) , and Ohi o s kun ks 
· l ost 4 2 . 4% and 1 9 . 3% body we i ght ( Bai l ey ,  1 971 ) for mal es and femal es, 
respecti vely .  The vari ati on in the percen tage wei ght l os t  between 
l ocations  i s  l i ke ly  due to di ffe rences i n  the envi ronmen t  ( cl imate, 
food , and den s i tes) . A poss i bl e  expl anati on for the vari ation i n  
we i ght' l os s  between the sexes i s  that mal es tend to rema i n  acti ve 
duri ng the wi n ter ( Sunqu i s t ,  1 974) . If  food i s  avai l abl e ,  i t  repl en­
i shes fat · supp l i e s  and l ess  wei ght i s  l ost.  If  food is not avai l abl e ,  
acti v i ty decreases the i r  fat supp ly ;  thi s resul ts i n  a hi gher l os s  of 
. body we i ght.  Fema les are not as acti ve duri ng the wi n ter and gene ra l ly 
only emerge when the weather i s  mi l d  ( Hami l ton, 1 937 ; Davi s ,  1 951 ). 
S i nce fema les  store l ess adi pose ti ssue , it  is  advantageous for them to 
be l ess acti ve and consequently expend l ess  energy on thermoregul ation . .  
�el age 
Of the 1 09 skunks ava i l abl e for c l as s i fi cati on , 9 were bl ack 
s ta rs , 20 were short stri pes , 29  were l ong s tri pes , and 34 were broad 
s tri pes (Tabl e 1 2) .  The rema i n i ng 1 7  skunks had atypi ca l  coat patterns 
' which  di ffered from the typi cal by hav i ng brachi al -antebrachial  
TABLE 1 1 .  Compari son of Body Wei ght Losses During the Winter i n  4 
Di fferent Stri ped Skunk Popul ations . 
Invest1gator{s} Mal e Femal e 
Bai l ey ( 1 971  ) 42 . 2% 1 9 . 3% 
Houseknecht and Tester ( 1 978) 1 3 . 8% 37 . 0% 
Al l en ( 1 939) 36 . 6% 31 . 6% 
Gol dsmi th ( 1 981 ) 33 . 5% 1 0.0% 
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TABLE 12. Numbers of Striped Skunks in Each of the 4 Co 1 or Patterns for Cades Cove .Campground Study 
·Area, GSMNP, 1979-1 980. 
Sex Bl ack(star) Long stripe Narrow stripe Broad stripe 
Male 5 12 12 11 
Female 44 8 17 23 
Total 9 20 29 34 
w 
co 
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stri pes, l ack i ng  dorsal stri pe s  or a nose stri pe, _ hav i ng unequal stri pes , 
�tri pe s, and hav ing  broken stri pes a l ong the back ( Fi gure 5 ) .  Brach i a l ­
antebrachial  str i pes are l ocated o n  the outsi de o f  the front l egs 
I 
(Sta in  and Stuckey, 1 960 ) .  
The coat of stri ped skunks i s  un i quely conspi cuous i n  nature 
due to the bl ack and whi te col or pattern ; thi s l i kely acts as a wa rn i ng 
to predators that s kunks possess an effi cien t means of defense. 
Predators wil l  i n  general avo id  skun ks i f  the skunks are seen and 
recogn i zed i n  time (Cott, 1 940 ) .  
Popul ation Dynamics 
Based on  mark-reca pture est imates the resident skunk popu l ation 
wa s 31 ± 4 sku nks ( 1  skunk per 5 . 0 ha ) wi th a tempora ry increa se to 
76 ± 31 skunks ( 1  skunk per 2 . 5  ha } i n  l a te Ju l y  and earl y Au gu st 
of 1 980.  Pri or to l ate July and earl y August, the juven i l es were 
under the care of the i r  mothers and not as available  for capture . I n  
l ate J u l y  and early August , family units cons i sti ng  of the female  and 
young separated ; . the juveni l es d i spersed i nto the general popul at i on , 
i ncreasi ng the i r  probabi l i ty of being captured . As the juveniles  
d i s persed i n  l ate August and September, the number of s ku nks i n  the 
s tudy area decreased . 
The estimated popul ati on of skun ks for thi s study area was· 
h i gher than that reported from other areas wi thi n  the s pecies  range 
(Tabl e 1 3) .  In  areas of I l l i no is  that conta1 n a mi xture of pastu re, 
open woods, and brush, broken by wooded rav i nes and rock outcrops, 
skunks averaged 1 skunk per 7 . 2  ha (Verts, l 967 ) .  The campground and 
picn i c  area appear to i nfl uence the skunk popu l ati on by i ncreas i ng 
the ava i l abi l i ty of both den s and food . 
LACKS NOSE STR IPE 
- · ·::-s .  · · --
I SLAND STRI PES 
LACKS DORSAL STRI PES 
UNEQUAL STRI PES 
F i gure 5. Atyp ical col or pattern of 4 stri ped skunks i n  Cades Cove 
c ampground study area,  GSMNP . 
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TABLE 13. Reported Densities of Striped Skunks in Various Habitats in 
the U. S. 
Researcher Habitat State Densitl 
Dean (1965) Forest, pasture, Maine 1/4.5 ha 
orchard , and a 
garbage dump 
Bailey ( 1 971) Marsh Ohio 1/22.0 ha 
Verts (1967) Agricultural Illinois 1/7.2 ha 
. Present study Mountains and 
Campground Tennessee 1/5. 0 ha 
Seasonal and Dai ly Act i v i ty Patterns 
Seasonal changes i n  the acti v i ty patterns of s tri ped s kun ks 
a round the Cade s Cove campground were observed duri n g  the cou rse of 
th i s  study ( Fi gure 6 } . Of the 6 vari abl es measured and subjected to 
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a regress i on analys i s ,  temperature had the most s i g n i fi cant i nfl uence 
on acti v i ty and in combi nati on with al l the measured va r i a bl es 
accounted for 39 . 0% of the vari ance observed in s ku n k  acti v i ty .  Other 
vari abl es such as l i g ht i n ten s i ty and the number of campe rs i n  the 
campground the week before a skunk s urvey wo ul d proba bly expl a i n  more 
of the vari ance . Sk unks tend to concentrate around a reas contai n i ng 
den s i tes and food (Verts , 1 967 } . In the summe r ,  as the number of 
campe rs in the campg round i ncreased , food became more ava i l abl e for 
s kunks resul t i ng i n  thei r usi ng the campground mo re exten s i vely.  
Al e s i uk and Stewart ( 1 962 } reported that tempe rature , a l though not 
the only factor , p l ayed an i mporta nt rol e  in control l i ng l e vel s of 
act i v i ty in skunks ; as the tempe ra ture decreases act i v i ty tends to 
decrea se . 
Du ri ng May and Apri l ne i ther sex used the campground extens i vely 
as a source of food and few a n i ma l s we re observed in the campground 
( Fi gure 6 ,  pa ge 43) . An a verage of 5 skunks were observed in the 
campground du r i n g  n i g hts i n  Apr i l  and May , bu t the number of s kunks 
observed in the campground i ncreased to 1 22 in Jul y  ( Fi gure 6 } .  
Lactati ng and pregnant femal es tend to restr i ct the i r  movements at 
I 
thi s t i me and rema i n  cl ose to the i r  den s ( Ba i l ey ,  1 971 } .  Ma l es do �ot 
appear to use the cafl1)ground as a primary food source i n  the spri n g .  
Duri ng Apri l  and May the campground i s  onl y parti a l l y  ful l  duri n g  the 
weekdays and ful l on the wee kends when the weather i s  g ood , so the 
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Figure 6 .  Mean number of skunks observed during the st�ip counts in the 
Cades Cove campground, GSMNP, 1980. 
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ava i l abl e garbage and d i scarded food may be l i mi ted . The area surrou ndi ng 
the campground may contai n  more food for s kunks , s i nce i nsects shou l d  
be emerg i ng after wi nter dormancy .  In the spri n g ,  s kunks are primari ly 
nocturnal wi th only an occasi onal s i ghti ng duri ng the day .  
By l ate June o r  early Jul y ,  the act i v i ty of s kunks i ncrea sed and 
. 
the number observed between 1 900 hrs . and 0800 hrs . i n  the campground 
i ncreased s i gn i fi cantly s i n ce spri ng (F test P<0 . 05) ( F i gure 6) . Thi s 
i ncrease can be attri buted to severa l factors . The campground was 
ful l duri ng the weekdays and the weekends ,  so ava i l a bl e  food and 
. garbage are not l i mi ted . Fema l e s  are rang i ng further from the den s 
because the young are mature enough to be l eft al one or they accompany 
the fema l e  i ncreas ing the number of fema l es and fami l y  un i ts observed 
i n  the campground . In  July and August an average of 30 skunks and 2 
·fami ly un i ts were observed duri ng n i ght observati ons . The fami ly  un i ts 
were only  observed during n i ght observati on between 1 700 hrs . and 2200 
hrs . Of the 1 6  s kunks observed du ri ng a n i ght wal k ,  5-6  were tagged 
fema l es , 3-4 were tagged mal es ,  3-4 were s kun ks seen duri ng previ ous 
observati on peri ods , but not tagged , and 3-4 were new s kun ks . 
Skunks were more nocturnal than di urna l throughout the summer . 
Accordi ng to Houseknecht ( 1 971 ) s kun ks were usual ly act i ve 40-1 00% of 
each hour during the n i ght from July to October . Skunks began to 
forage i n  the campground approxi mately 1 hour before sunset ( Fi g ure 6) . 
At thi s t i me campers were prepari ng supper and there were p l enty of 
food scraps and garbage . Skunk acti vi ty peaked at 2 300 hrs . wi th an 
estimated 46 skunks i �  the campground ( Fi gure 6) . The decrease i n  
act i v i ty after 2300 hrs .  may be rel ated to a decrease i n  the ava i l a­
bi l i ty of food scraps and garbage . 
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A second peak in activity occurred at 0150 hrs. and appeared to 
consist of skunks that did not utilize the campground as a main food 
source. These skunks appeared to be different from the skunks observed 
earlier in the evening in 2 ways: they were more cautious of people , 
· avoiding campsites with active people, and they were difficult to 
approach or observe . 
By 0800 hrs : activity of skunks had decreased except for an 
occasional animal . Skunks (N=30 per season) were observed in the camp­
ground in the middl e of the day; however, it is not possibl e to determine 
. if this is unusual since data from other studies are not avail abl e. 
Skunks observed foraging in the middl e of the day in the campground 
probably den in the culverts and emerge in response to the smel l of 
food. 
· The activity of campground skunks was basically in agreement 
with Sunquist ( 1974) and Houseknecht (1971). Cades Cove skunks tended 
to emerge ea�lier than skunks in other areas but this appears to be 
an adaptation t� the earlier availability of food in the evening. All 
other studies showed a pattern of bimodal activity for summer except 
for Verts (1967); his data concentrated on j uvenil es and juvenil es 
tended to have a unimodal pattern of activity. 
Fewer skunks were observed in the campground in October due to 
a general decrease in their activity in response to decreased temper­
atures, changing light intensity, and a decrease in the availability 
of food (Mutch and Alesiuk, 1977; Al esiuk and Stewart, 1962). The 
activity was evenly distributed throughout the night, with other · 
investigators (Sunquist, 1974 ; Houseknecht and Tester, 1978 ; Verts, 
1967) reporting continued low levels of activity during the day 
(Figure 6). Sunquist (1 974) reported that skunks were active about 
45% of each hour of the night in November. 
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In northern climates the decrease in activity is more noticeable 
and by December skunks are completely inactive (Davis, 1 95 1). Skunks 
remain active in areas with mild winters and a year long food supply, 
except during cold spells , periods of snow cover , and scarcity of food . 
Skunks are not adapted to the cold or to locomotion through deep snow 
(Verts , 1 967). In Cades Cove , where winters are mild and food is 
available year round, skunks were observed in the campground and in 
·the Cove in low (n=28 per month) numbers throughout the winter. The 
campground horse stables , and the garbage of park personnel, provide 
continuous food for skunks. 
Human-Skunk Interactions 
Striped skunks in Cades Cove campground did not panhandle food 
directly from the campers, rather they obtained their food in the 
campground by foraging in the campsites with apparent 11 dignified 
indifference .. to the campers. Preferred foraging sites in the camp­
sites were under picnic tables , by fire places, and in trash bags left 
on the ground by campers. Skunks often passed within 30 em of campers 
while foraging in a campsite. Skunk-human interactions were observed 
on 42 occasions during the course of the study. Skunks were observed 
taking food from campers on 5 occasions , all of which were camper 
initiated. The only agonistic interactions between skunks and . ca�pers 
occurred when campers tried to force a skunk out of a culvert (n=lO) 
' 
or threw obj ects at skunks (n=27). Basically skunks tolerated close 
' proximity to people without displaY,ing agonistic behavior even when 
harrassed by bei ng chased or yel l ed at . Si n ce ha rrassment d i d  not 
seem to deter s kunks from foraging i n  the campground ,  other methods 
woul d probably be requi red to decrease human-skunk i nteract i on .  
Home Range and Terri tori al i ty 
Home range . The esti mated home range for ma l e ,  fema l e , and 
j uven i l e  skunks in thi s area were 1 5 . 6  ha , 24 . 3  ha , and 1 5. 8  ha, 
respecti ve ly .  These esti mates are s i gn i fi cantly l ower than those 
reported by Verts ( 1 967 ) and Storm ( 1 972 ) .  However ,  esti mates from 
· the p re sent study were based on l ocati on data from mark- recapture and 
n i ght observati ons , both of wh i ch tended to underest i mate home range , 
whi l e  the other 2 studies  were based on l ocat i onal data from rad i o  
tel emetry . Mark-recapture data bi ased the esti mate of home range 
because skunks moved outs ide the immedi ate study area and an i mal s 
became trap-prone or tray-shy .  Al so data col l ected by n i ght obser­
vati ons l i kely bi ased est i mates of home range s ince skunks were 
mon i tered only· i n  the campground . 
Food supply does i nfl uence the s i ze and shape of home ranges 
( Verts , 1 967 ) ;  therefore s kunks foragi ng i n  the campground where food 
i s  concentrated shoul d have sma l l er home ranges than skunks forag i ng 
el sewhere. Campground skunks p robably expend l ess energy foragi ng 
and have a hi gher energy gai n than skunks out s i de the campground . 
Skunks feedi ng mostly i n  the area surroundi ng the campground probably 
have l arger home ranges accommodati ng the seasonal changes in  the 
di stri buti on of food.  
When compa red to mal es and juven i l es ,  fema les had a s i gn i fi ­
cantly l arger pe rcentage of thei r home range wi thi n  the campground , 
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suggesting that femal es forage i n  the campground to a greater extent 
than mal es (Tabl e 1 4) .  Mal es tend to range over l a rger areas than 
fema l es (Verts , 1 967 ; Storm, 1 972) , forage over a wi der range of 
habi tats , and swi tch l ocati ons  i n  response to changes i n  dens ity of 
food i tems . Femal es may be more sen s i t i ve to the concentration of 
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food i n  the i r  i mmedi ate v i ci n i ty due to the energy demands of cari ng 
for the young and the need to remai n cl ose to the young . Due to the 
h i gh den s i ty of food , the campground prov i des fema l es wi th an exce l l ent 
forag i ng a rea wi th few competi tors , such as raccoons and opossums . 
·I n  l ate July and early August , when newly i ndependent j u ven i les i ncrease 
the dens i ty of skunks foragi ng in  the campground ,  fewer fema l es are 
observed there. It is specul ated that the fema les swi tched to 
foragi ng more extensi vely in the surrounding area i n  response to 
crowdi ng and dep l eti on of the eas i ly obtai nabl e food due to the 
p resence of the j u veni l es .  
Juven i.l es tended to have more of thei r home ranges wi thin  the 
campground than . mal es ,  but l ess  than fema les s i nce juven i l e  home 
. ranges p robably correspond to that fracti on of the mothe r • s home 
range over whi ch the fami ly  uni t  foraged before the j u veni l es became 
i ndependent .  Pri or to the break up  of  the fami ly uni ts, fema les and 
thei r young were observed forag i ng over smal l areas of the campground 
between 1 900 hrs. and 21 00 hrs . , whi l e  fema l es (n=9) ranged throughout 
the campground after 2 1 00 hrs . I n  early August , 7 j uven i l es were 
observed foragi ng al one i n  the same area the i r  mothers had p revi ously 
been observed foragi ng .  
TABLE 1 4 . A Summary of Movement Parameters of 1 7  Stri ped Skunks i n  the Cades Cove Campground Study 
Area , GSMNP , 1 979-1 980. 
. 
Number of Number of 
mark- · mark Porti on of Pe rcent 
Skunk  recapture recapture home range of home range 
n umber Sex Age l ocations  1 ocations Home range (ha) i n  campground(ha) i n  campground 
84 Femal e Adu l t  2 5 1 9 . 4  7 . 0  36 . 1  
8 Fema l e  Adu l t  5 8 1 5 . 5  1 1 . 2 72 . 3  
1 1 1 1  Fema l e  Adul t 1 1 1  1 2 . 5  1 2 . 5  1 00 . 0 
67 Femal e Adul t 2 1 0  1 6 . 9 1 2 . 5  73 . 9 
68 Fema l e  Adu l t  6 1 0  43 . 2 1 7 . 3  40 . 0  
75 Fema l e  Adul t 5 1 0  34 . 5  1 3 . 5  39. 1 
1 1 0  Fema l e  Adul t  4 5 30 . 5  1 3 . 5  44 . 3  
52 Fema l e  Adul t  7 6 53 . 3  22 . 3  31 . 8  
. 6 · - Fema l e  Adul t 4 2 20 . 0  4 . 5  22 . 5  
2 Mal e  Adul t 1 1  1 1  40 . 3  1 7 . 0  42 . 2  
1 6  Mal e  Adul t 4 - 1 3 . 6  4 . 0  2 9 . 4  
40 Mal e  Adul t 5 - 2 . 8  0 . 0 0 . 0 
82 Mal e  Adul t 2 6 8 . 9 6 . 0  67 . 4  
73  Mal e  Adul t 4 7 1 4 . 3 8 . 0  5 . 6  
54 Mal e  Juven i l e  3 4 27 . 5  1 0 . 5  38 . 5  
22 Fema le  Juven i l e  2 1 3 . 5  2 . 0  57 . 1  
23  Femal e  Juven i l e  4 1 1 6 . 4  6 . 4  39 . 0  
� 
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Territoriality. Since skunks do not have mutually exclusive 
home ranges, they are not territorial (Figures 7- 9 ) ; rather thay are 
generalists and use a variety of habitats for denning and foraging . 
The food items eaten by skunks tend to be distributed among several 
habitats with the concentration in any given area varying with season. 
Under these circumstances a larg e territory is required so the costs 
of defending a territory would outweigh the benefits gained. The 
absence of territorility may confer the advantage of freedom to travel 
to areas where food is concentrated instead of being restricted to a 
. limited area and possibly limited food supply . 
Skunks may exhibit a form of conspecifi c behavior called mutual 
avoidance, such as that observed in cats (Leyhausen, 1965 ) ,  otters 
(Lutra Lutra) (Erlinge, 1968 ) , and weasels (Mustela sp . )  (Lockie, 
1 966) • .  Mutual avoidance prevents conflicts between conspecifics by 
having both animals ignore each other or retreat. Under certain con­
.ditions, sku'nks did not exhibit mutual avoidance and encounters led 
to agonistic behavior stimulated by the invasion of personal space . 
Personal space is defined as the area surrounding an animal, which 
when invaded by an intruder, invokes an agonistic response (Alcock, 
1975 ) .  
The distances at which skunks begin to exhibit mutual avo� dance 
or agonistic behaviors varies. Females with young display agonistic 
behavior more frequently, since they maintain larger distances between 
themselves and other animals than do other skunks. In 6 observed 
encounters, females began to display aggression when an intruding 
skunk was still 5 m away. The most typical aggressive gestures were 
0 
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F i gure 7 .  Home ranges of 3 mal e stri ped skunks i n  the Cades Cove 
c ampground study area,  GSMNP , 1 979- 1 980 . 
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_F i gure 8. Home ranges of 3 femal e  stri ped skunks in the Cades cove c ampground study area,  GSMNP , 1 979- 1 980 . · 
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F i gure 9 .  Home ranges 
of 3 juveni l es i n  the 
Cades Cove campgroun,d 
study area ,  GSMNP ,  1 979
-1 980 . 
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foot stamping and tai l raising ,  but 1 encounter involved foot stamping 
and a false charge . Although skunks normally allow other skunks to 
pass very close i f  both parti es i gnore each other , the more vi gorous 
response of the female to protect her young i s  a common response i n  
many speci es. 
Skunks that are feeding exhi bi t aggressi on i f  approached di rectly 
by another skunk. Of the 24 confli cts observed during thi s study , 1 7  
were apparently associ ated wi th food , 6 were between females wi th young 
and other skunks , and 1 was of unknown cause . Of the confli cts asso-
· ci ated wi th food, 13 involved foot-stampi ng only , 3 involved foot­
stampi ng and the pushi ng of di rt und er the body wi th the forelegs , and 
only 1 involved spraying. The confli cts over food were observed i n  
late July when the skunk densi ty in  the campground was hi gh or in  the 
fall when food was scarce. 
Denni ng 
Natural · dens. Thirty-three natural dens were located duri ng 
the course of thi s study ; 2 were natal dens duri ng the spri ng. The 
natural dens were classi fi ed as above-ground summer dens , above-ground 
fall dens , below-ground summer dens , and below-ground fall dens (Table 
15). Of the 13 above-ground summer dens , 6 were i n  logs , stumps , or 
dead trees , 4 were i n  rock cavi ti es ,  2 were at the base of li ve trees , 
and 1 was a burrow. Of the 4 above-ground fall dens , 3 were in  logs , 
stumps or dead trees , and 1 was at the base of a li ve tree. Of the 
1 0  below-ground summer dens , 1 was in  a stump , 1 was i n  a rock cavity,  
5 were at the base of li ve trees , and 3 were burrows. Of the 6 
TABLE 15 . Cl as s i fi cation of Summer and Fal l Dens Used by Skunks i n  the Cades Cove Campground Study 
Area , GSMNP , 1 979-1 980 . 
Sunmer ·_ Fal l  
Above Below Above Below 
Den type ground ground ground ground 
Logs , stumps , base 
of a dead tree 6 1 3 3 
Rocks 4 1 0 0 
Base of a l i ve tree 2 5 1 1 
Burrows 1 3 0 2 
Total 1 3  1 0  4 6 
Total 
1 3  
5 
9 
6 
33 
U'l 
U'l 
56 
bel ow-ground fa l l  dens , 3 were i n  l ogs , stumps or dead trees , 1 was at 
the base of a l i ve tree , 1 was i n  a woodchuck bu rrow and 1 was in a 
hol e i n  the ground .  Dens . i n  l ogs , stumps , and dead tree s compri sed by 
far the greatest maj ori ty of the dens ; 1 3  of the 33 dens were i n  l ogs , 
stumps , and dead trees.  The hi gh  percentage of dens i n  thi s category 
does riot necessari ly  refl ect a preference for th i s  den type but may 
s i mply be due to the rel at i ve abundance of thi s type of denn i ng s i te . 
Because of smal l sampl e s i zes , the measurements from al l the 
den s were pool ed in order to cal cul ate the means and ranges of the 
. den and phys i cal  parameters . No s i gn i fi cant di fferences we re found .  
The number o f  entrances per den ranged from l -3 { X= l .4 ) ,  but 2 2  dens 
had only  1 entrance . Vert s { 1 967 ) ,  Se l ko ( 1 938 ) ,  and Al l en and Shapton 
( 1 942 ) reported an average of 1 . 3 ,  1 . 5 ,  and 2 . 2  en trances per den , 
respecti vely {Tabl e 1 6 ) .  
The resu l ts of the factor analys i s  i ndi cate that the den s 
appear to fa l.l into 2 cl usters corresponding to the seasons surrmer and 
fa l l  ( Fi gures  1 0  and 1 1 ) ,  s i nce the factor scores of the dens were 
clumped in seasonal groups descri bed by the fi rst 3 factors . 
Sl ope , el evation , and depth to bedrock were the variabl es  most strongly 
rel ated to factor 1 ,  wh ich appeared to be a genera l e l e vation factor . 
Factor 2 ,  wh ich wa s a general factor descri bi ng posi tion of the dens 
i n  re l ation to water,  was hi ghly corre l ated wi th d i stance from water ,  
soi l dra i nage , so i l  type , and depth to bedrock .  On ly the s i ngle 
variabl e wi dth of entrance 1 correl ated strongly wi th factor 3 .  These 
3 factors accounted for 1 6 . 8% ,  1 9 . 7% ,  and 1 0 . 7% respecti vel y ,  of the 
total vari ance among the dens . 
TABLE 1 6 .  Average Measurements of 33 Natura l  Skun k Dens i n  the Cades Cove Campground Study Area , 
GSMN P .  
Season 
Sull11ler dens 
Fal l dens 
Al l dens 
Sampl e 
s i ze 
21 
1 2  
33 
Means 
Range 
Means 
Range 
Means 
Range 
D i stance to D i stance to He i ght of Wi dth of 
water(m) __ campgr_o_u_n_c!(ml _ - -�ll_tr_ance�IDL _____ E!ntr�nce(cm) 
1 57 . 0  
1 .  3-500. 0 
1 52 . 0  
2 . 0-450 . 0  
1 54 . 4  
1 . 3-500. 0 
96. 0 
0 . 0-625 . 0  
1 1 5 . 0  
0 . 0-625 . 0  
1 05 . 5  
0. 0-625 . 0  
1 5 . 5  
6 . 3-35 . 6  
1 4 . 3  
6 . 3-23 . 7 
1 4 . 9  
6 . 3-35 . 6  
1 8 . 0  
7 . 5-59. 0 
1 7 . 7  
7 . 5-26 . 3  
1 7 . 8  
7 . 5-59 . 0  
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Summer dens t�nded to have hi gher  scores on factors 1 and 3 but 
there were no noti ceabl e di fferences on factor 2 .  Summer dens tended to 
have wi der den entrances and be l ocated on hi gher,  steeper sl opes whi l e  
fal l dens tended to have narrower entrances and l i e o n  gentl er sl opes 
w i th deeper soi l cover. 
To determi ne i f  these trends i n  the factor scores refl ected 
stati sti cal ly s i gn i f i cant di fferences between summer and fal l dens , a 
canon i cal  correl ati on analys i s  and a d i scri mi nant analys i s  were per­
formed on the 33  den s .  The resul ts of the canonical  correl ation 
. analys i s ,  showed a di fference between summer and fal l den s , but thi s 
di fference was not stati sti cal ly s i gn i fi cant ( Fi gure 1 2 ) .  The s i gn i f i ­
cance test from the di scri mi nant analys i s  al so d i d  not show a si gn i fi ­
cant di fference between the summer and fal l den s .  The l ac k  of s i gn i fi ­
cance may be due to an i nsuffi c ien t  n umber of dens i n  the sampl e .  
In  the canon i cal correl ati on , the vari abl es measured accounted 
for 42 . S% · of the vari ance i n  season . Width , soi l drai nage , and soi l 
type were most ' strongly correl ated wi th the canoni cal  vari abl e gi vi ng 
the best separati on of the summer and fal l den s .  These resu l ts are i n  
agreement w i t h  the resul ts o f  the factor ana lysi s .  
In  summary , summer dens tended to be l ocated o n  wel l -drai ned 
soi l , have wi der entrances and have a shal l ower depth to bedrock .  I n  
add it ion , summer dens tended to be l ocated on steeper s l opes and be 
above ground . Fal l dens tended to be l ocated on moderately to wel l  
dra i ned soi l , wi th narrower entrance ( s ) ,  and deeper soi l s .  I n  addi ti on , 
fal l  dens tende� to be l ocated bel ow ground on gentl er s l opes . 
Skunks i n  the Cades Cove campground exh i bi t  den n i ng behavior 
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F i g ure 1 2 . Canon i cal correl at ion h i stogram of fal l and summer skunk dens i n  the Cades Cove 
c ampground study area,  GSMNP . 
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s imi l ar to skunks studied by other i nvesti gators (Houseknecht,  1 971 ; 
Houseknecht and Tester , 1 978 ; Ve rts , 1 967 ) .  Duri n g  the spring and 
summer , s kunks tend to s l eep above ground in l ogs , stumps , and root 
sys tems of dead and l i ve trees.  Mal e  skunks begi n  to use above ground 
dens earl ier than femal es .  Femal es use bel ow ground dens for partu r i ­
tion and l actati on (Verts , 1 967 ) and swi tch t o  above ground dens when 
the young are ol d enough to accompany the femal e. Storm ( 1 972 ) found 
s kunks to be very opportun i st i c ,  s leep i ng i n  cropl ands and in manmade 
structures duri ng  the summer i n  I l l i noi s .  
The dens i n  the present study were not used excl us i vely by 1 
s kun k .  Duri ng the summer , dens (n=5 ) were used for 2-3 days then 
deserted for varyi ng  lengths of time. Some of these dens were subse­
quently used by other skun ks . The seq uentia l  use of dens i s  a functi on 
of severa l  factors : species us i ng the area , abundance of su i table den 
s i tes , pattern of den use , and stabi l i ty and permanence of the dens  
(Hou seknecht and  Tester , 1 978 ) .  Sequentia l  use of a den occurred i n  
1 0  of the 33 dens , but may have occurred more frequently than recorded 
due to the d i ffi cu l t i es i n  moni tori ng al l the dens on a regul ar 
schedu l e .  
Opossums and stri ped skunks are both genera l i s ts and tend to 
forage and den i n  simi l ar areas. Sequenti a l  use of dens by these 2 
species  i s  not unusual . S imul taneou s shari ng of dens by 2 spec ies 
was recorded by Shi rer and Fi tch ( 1 970 ) .  There was no evi dence. of 
shared dens i n  th i s  study. 
Skun ks begi n  to swi tch from above ground dens to bel ow ground 
dens i n  October (Verts , 1 967 ) .  Temperature appears to be an important 
63 
factor i n  i n i tiat i ng preparati on of winter dens  (Al e s i u k and Stewart , 
1 962 ) .  Accordi ng to Houseknecht ( 1 969 ) , by No vember under ground dens 
were be i ng used by skunks i n  Central Mi nnesota , whe re temperatu res were 
be l ow freezi ng .  The skunks i n  Cades Cove conti nued to use above ground 
dens i n  Novembe r ,  but the tempe rature i n  Cades Cove sel dom drops be l ow 
freezing for extended pe ri ods . In  another study the pe rcentage of 
bel ow ground dens used each month wa s i n verse ly  re l ated to tempe ratu re 
( House knecht and Tester , 1 978 ) .  Bel ow ground dens are bette r con­
s tructed for col d weather than above ground dens . The smal l  en trance ( s )  
. cha racteri st ic  o f  bel ow ground dens  reduce the amount o f  heat l ost 
through the entrance( s ) . I n  addi t i on ,  skunks pl ug the i r  entrance( s )  i n  
the wi nter to reta i n  heat ( Verts , 1 967 ) , the smal l entrance ( s )  may make 
constructi on of the pl ug( s )  eas ier .  Bel ow ground dens create a rel a­
ti vely warm mi crocl i mate , even when the ground i s  frozen and the den 
i s  occupied by 1 s kunk .  
Cul vert dens . The drai nage cul ve rts i n  the campground were a 
common denn ing  s i te for s kunks .  Of the 31 cul ve rts i n  the camp ground , 
20 were cl assi fi ed as above ground , manmade summer dens i n  1 979 and 25 
were cl assi fied as above ground , manmade summer dens in 1 980 . Of the 
1 1  cul verts not used i n  1 979 , 9 were fi l l ed wi th wa ter or debri s and 
2 we re occupied by raccoons .  Of the 6 cul verts not used by skunks i n  
1 980, 4 we re fi l l ed wi th debri s and 2 were occupied by raccoons 
(Fi gures 1 3  and 1 4 ) .  The cul verts were 96 em i n  d iameter and extended 
under the roads i n  the campground .  The cul verts were used as dens 
from July through October. 
Communal denni ng was observed in the cul verts on 1 2  occasi on s .  
Ill 
s:: 
QJ 
c 
Ill 
ItS 
"0 
QJ 
Ill 
� 
en 
+.l 
s.. 
QJ 
> 
...-
::s 
u 
� 
0 
s.. 
QJ 
..0 
E 
::s 
z: 
9 
8 
7 
6 
5 
4 
3 
2 
. . . . . . .  . . 
0 1 S ku� k per Cul vert 
� 2 S kunks per Cul vert 
� 3 Skunks per Cul vert 
� 4 S kun ks per Cul vert 
� 1 Raccoon per Cul vert 
0 I I I / 1· · · 1 
· , •.; 
• . . ·. I I «1·· . · · 1 1 1/ 1: .·.-.1 I ·.<·: I I I I/ I· . .  I I I I/ J . - .1 I I r fl. . .  I 
7/6/ 79 8/6/ 79 8/ 8/79 8/ 16/79 8/27/ 79  8/29/79 9/9/ 79 
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The ·average number of an i mal s observed denning  communal ly at any 1 t ime 
was 3 ,  but up to 4 animal s to a cu l vert have been observed . The 
communal denn i ngs observed i n  July probably cons i sted of fami ly uni ts 
and after July probably cons i s ted of s i bl i ng groups .  I n  addi tion to 
communal denn i ng ,  s kun ks were observed shari ng cul verts wi th other 
s k�n k� on 3 occasi ons  (one �kunk at each end of the cul vert ) . 
Den ava i l abi l i ty. I t  was estimated that there were 1 2 . 0  poten­
t ia l  dens pe r hectare not i ncl ud i ng potenti al  dens in manmade structures 
or the cul vert den s .  The number o f  ava i l abl e dens pe r hecta re sur­
passed the den s i ty of skunks i n  the area , thus den s i tes do not appear 
to be a l i mi t i ng factor. The di scri mi nant analys i s  pe rformed on the 
poten ti al dens and the confi rmed dens d i d  not revea l a s i g n i fi cance 
di fference between the 2 groups . 
CHAPTER V 
RESEARCH-MANAGEMENT IMPLICATI ONS 
The dens i ty of skunks i n  the Cades Cove campground i s  hi gher 
than the dens i ty of skunks  i n  agri cul tura l or natura l area s ,  but the 
campground skunks do not appear to suffer from crowdi ng or mal nutri ­
t ion .  In addi ti on , park records i nd i cate that there have been no 
known cases of rabies i n  the park ( Personal Communi cati on , Stu 
Coleman ) ;  therefore the present skunk popul ati on does not appear to 
· be a heal th hazard to campers . Actua l ly  many campers seem to enjoy 
observ i ng skunks foragi ng i n  the campground ; th i s  may be the on ly 
wi l dl i fe some of them see duri ng thei r stay in the park . 
By mon i tori ng the skunk popul ation for changes i n  popul ation 
s i ze and for the presence of epi zooti cs , hea l th problems between 
skunks and �eop l e  may be prevented . I f  a probl em , such as over popu­
l ati on or an epi zooti c  d i d  ari se , several di fferent procedures cou l d  
be used to decrease the skunk popul ati on . Two obv i ous  procedures 
. a va i l able are : decreas ing the number and avai l abi l i ty of dens and /or 
decreasi ng the amount of ava i l abl e food i n  the campground .  A reducti on 
i n  the avai l abi l i ty of food or garbage has been used wi th vari a bl e 
success on •• panhandl i ng" wi l d  an i mal s i n  parks throughout the worl d  
{Crai ghhead , 1 979 ) .  
One way to reduce the ava i l abl e food i n  Cades Cove campground 
woul d be to requi re al l garbage to be kept off the ground so skunks 
cou l d  not get i nto i t .  Thi s method woul d  requi re the cooperati on of 
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the campers . S ine� the road cul verts are used exten s i vely as dens , 
l i mi ti ng access to them mi ght decrease the number of skunks denn ing  i n  
the campground .  However , the ada pta b i l i ty of the s kun ks for usi ng  
a l ternate den s i tes  is  un known . L imi ti ng access  to the cul verts mi ght 
reduce skunk-dog i n teractions whi ch often end wi th the skunk spray i n g .  
Another possi bl e  procedure mi ght i nvol ve rel ocati ng skunks to 
areas away from campground and p i cn i c  areas , bu t removal of the skunks 
from the campground wou l d  be a temporary sol uti on to the problem .  The 
ecol ogi cal vacuum created by the removal of the skun ks cou l d  be fi l l ed 
. by skunks from the surround ing  area or by raccoons ,  whi ch mi ght repl ace 
s kunks as a probl em ani mal i n  the campground .  At th i s  t ime informati on 
is not avai l abl e to pred i ct the response of the an i mal  communi ty to 
the removal of skunks from a campground area . Further stud i es 
shou l d  be done before such a remo val i s  attempted . 
I f  thi s  study i s  continued , several changes shou l d  be made i n  
the methodol ogy i n  order to col l ect the data effi c i ently . The study 
area shoul d be · i ncreased to a s i ze that wi l l  i ncl ude the enti re home 
range of the skunks uti l i z i ng the campground . Trapp i ng shoul d be 
conducted al l year  i n  order to determi ne seasonal changes i n  acti v i ty 
and home range s i ze .  Radi o-col l ars shou l d  be used to moni tor the 
skun ks throughout the year.  A questi onnai re coul d be devel oped and 
g i ven to the campers to obtai n the i r  reacti on to s kunks . A s imi l ar 
s tudy shou l d  � conducted i n  an area of the park that does not i ncl ude 
a campground . · 
CHAPTER VI  
SUMMARY AND CONCLUSION 
1 .  The sex rati o of adu l t mal e  skunks to adu l t  fema l e  skunks 
di ffered in favor of the fema l es from the expected 1 : 1 rat i o .  Previ ous 
" " 
s tudies reported sex rati os that favored mal es rather than femal es .  
The d i fferences between the sex rati os cal cu l ated for thi s study and 
other s tudies and for the devi ation from the expected 1 : 1 ratio  may be 
due to samp l i ng b i ases caused by di fferences i n  behavior between the 
· sexes , di fferent ia l  mortal i ty between the sexes , and unknown causes . 
2 .  Adul t mal e  and fema l e  skunks di ffered i n  externa l  charac-
te ri s t i cs , mal es tendi ng to have l onger bodies  and shorter tai l s  than 
femal es . 
· 3. Skunks i n  Cades Cove campground we i ghed s i gn i fi cantly more 
than s kunks i n  agricu l tural and natural areas . The d i fference i s  
probably re l ated to the ava i l abl e quanti ty and qual i ty of food i n  
the campground . and the l onger foraging season i n  Cades Cove . Skunks 
. in  the Cades Cove campground area do not have to expend as  much energy 
to obta i n  food s i nce garbage i s  a readi ly ava i l abl e food source wi th 
a hi gher cal ori c content than the food obtai ned by skunks i n  agri cu l ­
tural and natural areas .  
4 .  The coat patterns of s tri ped s kunks i n  the Cades Cove camp­
ground study area we re p l aced i n  1 of 5 categories , based on the 
amount of whi te and the coat pattern of the i nd i v i dual . The categories 
were broad stri ped , stri ped ,  short stri ped , bl ack star , and atyp i cal ly 
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striped . The coat of the stri ped skunk i s  consp icuous i n  nature due 
to the bl ack and whi te col or pattern ; thi s  fu nctions to warn 
predators that skunks have an effi cient means  of defense . 
5 .  The dens 1�y of skun ks i n  Cades Cove campground i s  hi gher 
than reported for natural or agricul tural area s .  The study area 
conta i ned a res ident popul ation of 1 skun k per 5 hecta res . The 
presence of a campground and p i cn i c  area i nfl uenced the Cades Cove 
skunk popul a tion by i ncreas i ng the ava i l a bi l i ty of den s i tes and food . 
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6 .  The da i ly acti vi ty patte rns o f  s triped sku n ks us i ng the camp­
ground changed wi th the seasons . In  Apri l and May , few skun ks we re 
observed i n  the campg round . The number of skunks observed i n  the 
campground duri ng the ni ght i ncreased i n  July and August in response 
to increased avai l abi l i ty of food and in the number of juven i l es ma ture 
enough to accompany the i r  mothers on forag ing expedi ti ons . In July 
and August skun ks were primari ly nocturnal wi th a bimodal di stri buti on 
of acti vi ty through the n i ght. Some skun ks began to forage around 
1 800 hrs . , when campers were preparing  suppe r .  Thi s  i s  earl ier  than 
other  i nvesti gators have reported skun ks to be acti ve when food i s  
avai l abl e .  By October,  the number o f  skunks observed i n  the campground 
has decreased . 
7 .  Stri ped skunks i n  the Cades Cove campground di d not pan­
handl e food from the campers , rather they obtai ned thei r food i n  the 
campground by foragi ng i n  the camps i te s .  The only agoni sti c i n ter­
acti ons observed between skun ks and campe rs occu rred when campers 
tried to force a skunk out of a cul vert or threw objects at a skun k .  
Skunks tol erated cl ose prox imi ty to peopl e wi thout d i s pl ayi ng ago nistic  
behavi or even when harrassed by peop l e .  Pos s i b le  methods for reduci ng 
human-skun k i nteracti on are the i ni t i ation  of a program to remove 
garbage and d i scarded food from the campground and l imi ti ng access  to 
the campground cul verts .  
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8 .  Si nce s kunks do  not have mutual ly  excl us i ve home ranges , 
they are not terr i torial . Skunks di d exhi bi t a form of behavi or cal l ed 
mutual avoi dance whi ch reduces aggress i ve confl i cts  between skun ks . 
The d i s tance at  whi ch skunks begi n to exhi b i t  mutual  avoi dance or 
agon i st ic  behavior  varie s .  Fema l es wi th young d i s p l ay agoni sti c 
- behavi or more frequently s i nce they try to mai ntai n a l arge d istance 
between the i r  fami ly  groups and other skun ks . Skunks that are feed i ng 
al so exhi b i t aggressi on rather than mutual avoi dance when approached 
di rectly . .  
· g . F i ve aspects of the denn i ng acti v i t ies of stri ped skunks 
were brought out i n  thi s study :  a .  d i fferent den types are used i n  
the summer and fal l , b .  drai nage cul verts were used a s  dens from July 
through October , c.  dra i nage cul vert dens were used communal ly,  d .  
natura l  dens and cul vert dens were used sequenti al ly  by s kunks , and 
e .  there are more dens than skunks per hectare . 
Summer dens were used from May through October and were above 
ground dens l ocated on wel l  dra i ned shal l ow soi l s  wi th steep sl opes . 
Fal l dens were used from September through May and were bel ow ground 
dens l ocated on moderate to wel l  drai ned deep soi l s  wi th gentl e  s l ope s .  
The drai nage cul verts were used a s  dens  from July through 
October.  Of the 31 cul verts i n  the campground , 20 were used as dens 
i n  1 979 and 25 were used as dens i n  1 980 . Communal den n i ng was 
observed on 1 2  occas i ons i n  the cu l verts . 
I t  was esti mated that there were 1 2 . 0  potenti a l  den s i tes per 
hectare , not i ncl udi ng poss i b l e  dens i n  manmade structures or i n  cul ­
verts . The number of dens per hectare i s  s i gn i fi cantly h igher than 
the number of s kunks per hectare , therefore den s i tes are not a 
l i mi ting factor to the skunk popu l ation .  
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1 0 .  The dens ity of· s kunks i n  Cades Cove campground i s  hi gher than 
the dens i ty i n  agricul tura l  or na tural areas , but the campground 
skunks do not a ppear to su ffer from crowd i ng or mal nutri t ion . By 
. moni tori ng the s kunk popu l ation for changes i n  popu l ation s i ze and 
for the presence of epi zooti cs , hea l th probl ems between skunks and 
peopl e may be prevented . I f  a probl em d id  ari se , several procedures 
are avai l a bl e :  decrease the number and ava i l a b i l i ty o f  dens , decrease 
the amount of ava i l abl e food i n  the campground , or rel ocate the skunks 
to areas away from campgrounds and pi cnic areas . 
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